In the first section, Introduction, we present our experimental design.
Introduction
If there are occipital and temporal correlates of a stimulus about which we have no consciousness, our unconsciousness will be not only not having access but also not having phenomenal experience (Block, 2005) , despite that there is electrical activity in the occipital and temporal lobes co-occurring with these stimuli.
The occipital and temporal electrical activity co-occurring with our visual experience of a stimulus will need co-occurring with consciousness, but an explanation of a contrast in access (e. g., correct and incorrect responses, namely the interval between the termination of a target and of a mask), does not explain a contrast in phenomenology (e. g., degrees of visibility, namely the mean rank within a interval of degrees of visibility) and occipital and temporal electrical activity co-occurring with a stimulus about which we have no consciousness (if any) will have to be distinguished from access and from phenomenal consciousness.
Participants
Twenty two adults with normal vision or corrected to normal, without neurological or psychiatric history, ignoring completely the experimental purposes.
Five participants were excluded dues to excessive EEG artifacts (3) or insufficient trials (2).
The experimental protocol was approved by the doctoral program in Cognitive Science, University of Lisbon.
Apparatus and stimuli
Two types of targets: square (1.98 cm side) or diamond (for 45°rotation of the square).
Two types of masks: mask or pseudo-mask.
The width of the mask is 3.05 cm and its inner white portion is 8 mm wider than the black (RGB 0-0-0) target stimulus.
The width of the pseudo-mask is 3.10 cm and its inner white portion is circular (2.63 cm diameter).
Despite the different sizes, the color black stands in the same area, both in mask , Occipital and Left Temporal EEG Correlates of Phenomenal Consciousness. Tran, Q-N. and Arabnia, H.R. (eds.) . Emerging Trends in Computational Biology, Bioinformatics, and Systems Biology. Elsevier/Morgan Kaufmann. DOI: 10.1016/b978-0-12-802508-6.00018-1 This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/ 3 and pseudo-mask, and its luminance is identical. This was expected to be important to make the masks produce similar ERPs when presented alone.
All stimuli are presented on a gray background . (Figs. 2.1-2.6.) Procedure First task: to recognize which of the targetssquare or diamondis presented.
Second task: to evaluate the visibility of targets.
The answers are given using the keyboard or the mouse.
In the first task, recognition of targets, participants respond if "they seemed to have seen something" by pressing "8" to "yes" and "9" to "no". A negative response completes the trial and starts the next. An affirmative answer conduces the subjects In the second task (evaluation of visibility) we used a Likert scale from "1" to "5":
"not visible at all" ("1" key), "barely visible" ("2" key), "visible, but obscure" (key" 3 "), "clear but not quite visible" (key "4 ") and "perfectly clear and visible" ("5" key).
Experiments were held at the Faculty of Psychology in a slightly darkened silent room. Participants were seated in a reclining chair at 81.28 centimeters distance from the 50.8 centimeters monitor.
It is expected that the running of experiment train the volunteer. The beginning of the behavioral and EEG recording is unknown to the volunteer.
The SuperLab program for Windows from Cedrus, PC -compatible, connected to a SVGA color monitor, manages the presentation of stimuli, randomizes their sequence (the trials in each block), the exposure times, the record of the response, triggers the trigger synchronize with the system acquisition of physiological signals, MP100 and EEG amplifiers, program AcqKnowledge, both of Biopac.
Statistical analysis of neuroelectric signals and behavioral data is performed using the SPSS Statistics PASW 18.
EEG recording The target and the masks will be presented for 17 ms. The mask (or pseudo-mask) appears 1 ms after the presentation of the target (inter-stimulus interval, ISI, the interval between the termination of the target and the onset of the In the second trial, masks were presented for 17 ms, and answers were signaled by mouse on a screen of sixteen stimuli, among which are the mask and pseudo-mask.
Second block. Trial: targets will be presented for 17 ms, and answers were signaled by mouse on screen of sixteen stimuli, among which are the targets. ( Unlike experiment I, the target is intercalated between two presentations of the mask/pseudo-mask (each, 167 ms): one earlier, paracontrast; the other after target, metacontrast.
The mask (or pseudo-mask) appears 0 ms before (forward masking) and 1 ms after (backward masking) the presentation of the target (inter-stimulus interval, ISI, the interval between the termination of the target and the onset of the mask). These ISI (1 ms) correspond to 18 ms stimulus-onset asynchrony (SOA, the interval between the onset of the target and the mask) and to 168 ms stimulus-termination asynchrony (STA, the interval between the termination of the target and of the mask)
(rounded values). Unlike experiment I, the answer were signaled by mouse on screen of sixteen stimuli, among which are the targets.
In the second trial, like experiment I: masks were presented for 17 ms, and answers were signaled by mouse on a screen of sixteen stimuli, among which are the mask and pseudo-mask. Computation of SSE0, deltaBIC, the Bayes factor, and the posterior probabilities for the null and alternative hypotheses from input consisting of n (number of independent observations), k1 -k0 (the difference between the two models with respect to number of free parameters), sum of squares for the effect of interest, and Note that the term SSE1/SSE0 is just the complement of partial eta-squared (ηp² ), a measure of effect size corresponding to the proportion of variability accountedfor by the independent variable (i.e., SSE1/SSE0= 1-ηp² ). The target-mask presentations hinders the task of stimuli recognition in target-mask experiment II from 5.52% (when, at experiment I, the correct discrimination would be mask or pseudo-mask, dependent on if had been shown a mask or a pseudo-mask) to 66.32% of incorrect responses (when, at experiment II, the correct discrimination would be square or diamond, dependent on if had been shown a square or a diamond).
Given that in target-mask experiment II, the target (presented for 17 ms) is paracontrast and metacontrast by the mask/pseudo-mask (presented for 167 ms), it is the 168 ms (rounded values) interval between the termination of the target and of the mask that explain why (at least, with I and II experimental design) the subject response is very often "none of the fifteen stimuli presented" (the dot in the right bottom of answers screen) ( fig. 2.11) , none of the targets, despite that in all experiments, targets are always shown.
In other words, information about if the target is paracontrast and metacontrast by the mask/pseudo-mask, 18 ms SOA and 168 ms STA helped us improve our prediction of the stimulus discrimination by 43,9% in experiment II (the lambda asymmetric measure of association is .439) and information about if the target is metacontrast by the mask/pseudo-mask and 18 ms SOA helped us improve our prediction of the stimulus discrimination by 0 % in experiment I (the lambda asymmetric measure of association is .000). That is, the proportion of relative error in predicting stimulus discrimination that can be eliminated by knowledge of the And information about stimulus discrimination helped us improve our prediction that the target is paracontrast and metacontrast by the mask/pseudo-mask, 18ms SOA and 168ms STA by 9.3 % in experiment II (the lambda asymmetric measure of association is .093) and information about stimulus discrimination helped us improve our prediction that the target is metacontrast by the mask/pseudo-mask, 18ms SOA by 0.5 % in experiment I (the lambda asymmetric measure of association is .005). That is, the proportion of relative error in predicting the way stimulus are display that can be eliminated by knowledge of stimulus discrimination is .093 for experiment II and is .005 for experiment I. The grand average Oz ERPs positive amplitude 300-800 ms for combined presentations is 3.678 µV for experiement II and 2.5145 µV for experiment I.
And the grand average T5 ERPs positive amplitude 300-800 ms for combined presentations is 3.139 µV for experiement II and 2.582 µV for experiment I.
The grand average occipital and temporal electrical activity correlated with a contrast in phenomenology Notwithstanding, in target-mask presentations of the experiment II, the degree of visibility (second task, see Procedure) range from 19.27% "clear but not quite visible" (key "4") to 62.22% "perfectly clear and visible" (key "5"). (Fig. 2. 14.) One hypothesis should be that the subjects take on average less time to respond incorrectly in experiment II than in experiment I. However the subjects take on average longer to respond incorrectly in experiment II than in experiment I.
Even if we look to keys "4" and "5" mean reactions times, average reaction time not appears to be the better explanation. (Fig. 2.17.) Other hypothesis should be that the subjects take on average less time to press the keys "4" or "5" in experiment II than in experiment I. However the subjects take on average longer to press the keys "4" or "5" in experiment II than in experiment I.
Meanwhile the difference between the two experiments in mean rank within the interval of degrees of visibility "4" and "5" is statistically significant either if the targets combined with masks or with pseudo-masks were incorrectly or correctly identified [H(1) = 290.908, p = 0.000, with a mean rank of 1848.19 for experiment I, The interval between the termination of the target and of the mask does not explain the contrast in mean rank within the interval of degrees of visibility "4" and "5". The better explanation is the phenomenology. If, as it is, the access is the same ( fig. 2.18 ) and if, as there are, there are a statistically significant difference in mean rank within the interval of degrees of visibility "4" and "5", the better explanation is a difference in phenomenology.
Thus the contrast between more high positive amplitude 300-800 ms in targets presentations for experiment II than for experiment I (Oz, square/diamond and T5, diamond) and in T5 between more high positive amplitude 300-800 ms in square targets presentations for experiment I than for experiment II (targets, because there The grand average occipital and temporal electrical activity co-occurring with unconsciousness Given that the subject response, in target-mask experiment II, is very often "none of the fifteen stimuli presented", they have no access to the targets and given that they assigned a high degree of visibility to the mask/pseudo-mask they saw, they have no visual experience of the targets, the contrast in Oz and T5 between more high positive amplitude 300-800 ms in combined stimuli presentations for experiment II than for experiment I is not a contrast between access and phenomenal consciousness of the targets, it is a contrast in access, namely if mask/pseudo-mask eeg signal is subtracted to the target-mask experiment II EEG signal, the result is (at least arguably) the occipital and left temporal electrical activity co-occurring with the targets about which we have no consciousness. (Figs. 2.23-2.24.)
